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(54) ULTRAVIOLET HEAT SHIELDING GLASS 

(57)Abstract: 

PURPOSErTo provide a UV heat shielding glass 
appropriately usable at a region needing high visible light 
transmittance and good UV heat shielding performance. 
CONSTITUTION: A first transparent dielectric film 2 
contg. the UV shielding oxide with at least one kind 
selected from a group consisting of zinc, cerium, 
titanium and cadmium as a constituent, their multiple 
oxide or the multiple oxide formed by adding a minute 
amt. of a metallic element to the oxide is provided on a 
transparent glass substrate 1 as the first layer from the 
substrate side, a second transparent dielectric film 3 is 
furnished on the first layer as the second layer, a 
multiple tungsten oxide film 4 contg. at least one kind of 
metallic element selected from a group consisting of 
groups Ilia, IVa, Vb, Vlb and V lib elements is provided on 
the second layer as the third layer, and a third 
transparent dielectric film 5 is furnished on the third 
layer as the fourth layer to constitute a UV heat 
shielding glass. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The oxide which has the ultraviolet-rays cutoff engine performance which uses as a 
component at least one sort chosen from the group which consists of zinc, a cerium, titanium, and 
cadmium NIUMU as the 1st layer from a substrate side on a transparent glass substrate, The 1st 
transparence dielectric film containing the multiple oxide which added the metallic element of a 
minute amount to these multiple oxides or these oxides is prepared. The 2nd transparence dielectric 
film is prepared as the 2nd layer on said 1st layer. As the 3rd layer on this 2nd layer The Ilia group 
of the periodic table, Ultraviolet-rays heat ray cutoff glass characterized by preparing the compound 
tungstic oxide film containing at least one sort of metallic elements chosen from the group which 
consists of an IVa group, Vb group, a VIb group, and a Vllb group, and coming to prepare the 3rd 
transparence dielectric film as the 4th layer on said 3rd layer. 

[Claim 2] Ultraviolet-rays heat ray cutoff glass according to claim 1 characterized by being at least 
one sort of oxides with which the 2nd transparence dielectric film of the 2nd layer and the 3rd 
transparence dielectric film of the 4th layer were chosen from the group which consists of silicon, 
titanium, aluminum, tin, a zirconium, a tantalum, chromium, stainless steel, and Nichrome, those 
multiple oxides, or a nitriding oxide. 



[Translation done.] 



http://ww4.ipdl.ncipi.go.jp/^ 6/14/2005 



JP,08-059301,A [DETAILED DESCRIPTION] 



Page 1 of 9 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ultraviolet-rays heat ray cutoff glass which can 
be used suitable for the part to which high visible-ray permeability and the good ultraviolet-rays heat 
ray cutoff engine performance are demanded especially about ultraviolet-rays heat ray cutoff glass 
suitable as the object for automobiles, or a structural windowpane. 
[0002] 

[Description of the Prior Art] While intercepting conventionally the specific wavelength part of the 
sunlight irradiated by the interior of a room of an automobile or a building through a windowpane 
from a viewpoint of energy saving and decreasing an indoor temperature rise, in order to also reduce 
the load of a chiller machine, the high windowpane of heat ray cutoff nature is demanded. 
[0003] The approach of forming the transparent conductive film represented by the zinc-oxide film 
which added the mixed film (ITO film) and aluminum of indium oxide and tin oxide on the 
transparence substrate called the so-called Drew Demi Ra as an approach of intercepting a heat ray, 
and intercepting a heat ray is learned. The wavelength intercepted although this type of glass 
intercepts a heat ray is 1.5 micrometers or more, and the heat ray cutoff engine performance is not so 

good. . . 

[0004] Moreover, carrying out the laminating of the various metal membranes, combimng optical 
cross protection with the Drew Demi Ra effectiveness, and making the light of specific wavelength 
reflect or penetrate is known. The configuration which the configuration which sandwiched the silver 
film with the transparence dielectric film, for example was proposed as this heat ray reflective film 
(JP,47-6315,B), and sandwiched the nitride film with the transparence dielectric film is proposed 
(JP[63-206333,A). . . 

[0005] However, since the heat ray cutoff glass indicated by the above-mentioned official report is 
aimed only at heat ray reflexibility, there is no below-mentioned ultraviolet-rays cutoff engine 
performance. Moreover, although the approach of considering as the light filter made to penetrate or 
reflect only specific wavelength, and only specific thickness carrying out the multilayer laminating 
of a high refractive-index layer and the low refractive-index layer by turns is learned and it was 
formed mainly with titanium oxide and silicon oxide, while the cutoff engine performance which 
aims at the filter of specific wavelength in this case, and is not necessarily made into the purpose of 
this invention was not obtained, very many layers were required. 

[0006] The method of making a specific metallic element etc. mix into a glass plate as the other 
approaches, and making a heat ray absorb is learned. Although heat ray cutoff nature is obtained 
because this type of glass adds a specific metallic element on glass, since the metallic element which 
weakens the mechanical strength of the glass plate itself, and is used for obtaining good heat ray 
cutoff nature will be limited if an addition is increased, there is a problem in respect of a tint. 
[0007] It is said that suntan will be produced on the other hand if ultraviolet rays are absorbed by the 
body about ultraviolet rays, or a melanin carries out deposition, serves as silverfish and buckwheat 
dregs, and ages the skin. Moreover, it is said that the colour fade-out of interior material in the car 
and degradation are also produced by UV irradiation. The glass which has the ultraviolet-rays cutoff 
engine performance from such a viewpoint is called for. 

[0008] As an approach of intercepting ultraviolet rays and a heat ray to coincidence to the above 
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needs, the approach of forrn^^ separately a heat ray filter layer and an u^feolet-rays filter layer in 
the shape of a layer on a glass front face, respectively is learned, the zinc-oxide film which has 
ultraviolet absorption ability is formed in JP,61-132902,A, and the ultraviolet-rays heat ray cutoff 
glass which was 0.4-10 atom % Made to contain aluminum in a zinc oxide, and gave the heat ray 
cutoff engine performance on this film is indicated. 
[0009] 

[Problem(s) to be Solved by the Invention] However, although the heat ray cutoff function indicated 
by the above-mentioned official report was formed by the above-mentioned technique, it had the 
fault that the engine performance which should still be satisfied could not be demonstrated. 
Moreover, when a silver film is used, for example, the silver film has the value whose sheet 
resistance is several ohm-lOohm/** extent, and becomes the high thing of electric-wave cutoff 
nature. When such conductive film was used as heat ray cutoff glass, the electric wave was also 
intercepted, and in the building in which the location which needs to penetrate an electric wave, for 
example, the vehicle interior of a room of an automobile and radio, and television are installed, there 
was a fault that a cellular phone, radio, television, etc. could not be used. 
[0010] Moreover, when it uses as structural glass, it is said that a windowpane influences 
surrounding radio field intensity with a skyscraper etc. Furthermore, if it was in conventional 
ultraviolet-rays heat ray cutoff glass, there was a fault that the cutoff engine performance of 
ultraviolet rays and a heat ray was not necessarily enough. Therefore, the purpose of this invention is 
to offer the ultraviolet-rays heat ray cutoff glass which improved the engine performance which 
intercepts ultraviolet rays and a heat ray to coincidence by simple lamination. 
[0011] 

[Means for Solving the Problem] The above-mentioned purpose of this invention as the 1st layer 
from a substrate side on a transparent glass substrate Zinc, The oxide which has the ultraviolet-rays 
cutoff engine performance which uses as a component at least one sort chosen from the group which 
consists of a cerium, titanium, and cadmium NIUMU, The 1st transparence dielectric film containing 
the multiple oxide which added the metallic element of a minute amount to these multiple oxides or 
these oxides is prepared. The 2nd transparence dielectric film is prepared as the 2nd layer on said 1st 
layer. As the 3rd layer on this 2nd layer The Ilia group of the periodic table, It was attained by the 
ultraviolet-rays heat ray cutoff glass characterized by preparing the compound tungstic oxide film 
containing at least one sort of metallic elements chosen from the group which consists of an IVa 
group, Vb group, a VIb group, and a Vllb group, and coming to prepare the 3rd transparence 
dielectric film as the 4th layer on said 3rd layer. 

[0012] Hereafter, this invention is further explained to a detail. Drawing 1 shows the configuration 
of the heat ray cutoff glass of this invention. In drawing 1 , 1 shows a transparent glass substrate. 
This transparent glass substrate can be suitably chosen from transparence resin substrates, such as 
colored-glass plates, such as various glass plates, such as soda lime glass and alumino silicate glass, 
gray, blue, bronze, and the Green color, polymethylmethacrylate (PMMA), and a polycarbonate 
(PC). 

[0013] In drawing 1 , 2 shows the 1st transparence dielectric film containing the multiple oxide 
which added the metallic element of a minute amount to the zinc prepared on said transparent glass 
substrate 1 as the 1st layer, a cerium, titanium, the oxides that have the ultraviolet-rays cutoff engine 
performance which uses either of cadmium NIUMU as a principal component, these multiple oxides, 

or these oxides. . 
[0014] 3 shows the 2nd transparence dielectric film prepared on the 1st transparence dielectric iilm I 
as the 2nd layer. 4 shows the compound tungstic oxide film containing at least one sort of metallic 
elements chosen from the group which consists of the Ilia group, the IVa group, Vb group, VIb 
group, and Vllb group of the periodic table prepared on said 2nd transparence dielectric film 3 as the 
3rd layer. 5 shows the 3rd transparence dielectric film prepared on said compound tungstic oxide 
film 4 as the 4th layer. 

[0015] Although the 1st transparence dielectric film 2 can be chosen from the above-mentioned 
dielectric as arbitration, the complex-dielectrics film which consists of transparence dielectrics, such 
as a zinc oxide, a zinc oxide, cerium oxide, oxidization cadmium NIUMU, and silicon oxide, 
especially, and the complex-dielectrics film which consists of titanium oxide and cerium oxide are 
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desirable. This is because it^i the transparency in the ultraviolet-rays engine performance 

and a visible-ray region excellent in these film. 

[0016] As a trace element, iron, chromium, and silicon are used preferably, and the addition is the 
range of 1 - 10 atom %. If it becomes an addition exceeding this range, the ultraviolet-rays cutoff 
engine performance will not improve. What added iron, chromium, and at least one sort of silicon in 
the range of 1 - 10 atom % especially to the zinc oxide is desirable. This is because it has the 
transparency in the ultraviolet-rays cutoff engine performance and a visible-ray region excellent in 
these film. 

[0017] As for especially the refractive index of the 1st transparence dielectric film 2, it is [ at least 
1 .5 or more ] desirable that it is the value of the range of 1 .5-2.5. When a refractive index becomes 
less than 1.5, the ultraviolet-rays cutoff engine performance is inferior, and if 2.5 is exceeded 
conversely, the reflected color from a glass side will become strong. 

[0018] Although the 2nd transparence dielectric film 3 can use the thing of arbitration from the 
above-mentioned thing, silicon, titanium, aluminum, tin, a zirconium, a tantalum, chromium, 
stainless steel and the oxides of Nichrome, those multiple oxides, or a nitriding oxide is used 
especially. The refractive index of this transparence dielectric film is equivalent to the refractive 
index of the 1st transparence dielectric film, or it is desirable that it is lower than it, and it is 
desirable that it is especially in the range of 1.4-2.5. If this range is exceeded, sufficient optical cross 
protection will not be acquired. 

[0019] The film formed as 4 the 3rd layer on the 2nd transparence dielectric layer is compound 
tungstic oxide film containing at least one sort of metallic elements chosen from the group which 
consists of the Ilia group, the IVa group, Vb group, VIb group, and Vllb group of the periodic table. 
The function which intercepts a heat ray in this invention is based on the optical interference 
resulting from the laminating configuration of this compound tungstic oxide film used as the 3rd 
layer and the 1st transparence dielectric film 2, the 2nd transparence dielectric film 3, the compound 
tungstic oxide film 4, and the 3rd transparence dielectric film 5. 

[0020] Generally, in the condition of having oxidized most in the tungstic oxide film, a tungsten has 
the valence of 6 **. There is no capacity which is transparent as for the tungstic oxide film, and 
intercepts a heat ray in this condition. If the pentavalent tungsten returned a little from the condition 
of having oxidized most exists, the capacity which intercepts a heat ray will be high and will produce 
absorption especially in a near infrared ray region. The range of the tungstic oxide with this 
absorption is 2.50-2.98 in oxygen / tungsten ratio. If it becomes ratios other than this range, heat ray 
absorption is not expectable. . . 

[0021] Moreover, although tungstic oxide is based also on the manufacture approach, it is known 
that endurance generally is not enough. Furthermore, although conductivity is based also on 
thickness, it is the range of several Kohm/** - number lOKohms /, and **, and if the trouble of the 
above-mentioned electric-wave permeability is taken into consideration, it is not sufficient high 
resistance 

[0022] In this invention, the compound tungstic oxide film containing at least one sort of metallic 
elements chosen from the group which consists of the Ilia group, the IVa group, Vb group, VIb 
group, and Vllb group of the periodic table on a glass substrate is used. This multiple oxide film 
essentially has the strong light absorption of the infrared region which tungstic oxide has. 
[0023] At least one sort of metallic elements chosen from the group which consists of the Ilia group, 
the IVa group, Vb group, VIb group, and Vllb group of the periodic table coexist with tungstic oxide 
as a stable oxide in the compound tungstic oxide film. While being able to raise membranous 
endurance more by adding these elements to tungstic oxide, membranous resistance can be formed 
into high resistance to several lOOKohm/** - several 100M omega/**. 

[0024] The compound tungstic oxide film of this invention is obtained by making the tungsten film 
contain at least one sort chosen from the group which consists of the Ilia group, the IVa group, Vb 
group, VIb group, and Vllb group of the periodic table. As an Ilia group, Mn can be preferably used 
as Cr and a Vllb group as V, Nb, and a VIb group as Si and a Vb group as aluminum and an IVa 
group. By using these elements, still better heat ray cutoff engine performance and endurance are 
acquired, and the compound tungstic oxide film can be formed into high resistance. 
[0025] As for the refractive index of the compound tungstic oxide film, it is desirable that it is higher 
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than the refractive index of^Plst and 2nd transparence dielectric films, f^^it is desirable that it is 
in the range of 2.2-2.8. If conversely higher [ if the refractive index of the compound tungstic oxide 
film is lower than 2.2, an optical interference with other film will not fully be obtained, but ] than 
2.8, a reflected color is strong and is not practical. 

[0026] Although the 3rd transparence dielectric film 5 can be suitably chosen from the thing of 
arbitration, it is desirable to use silicon, titanium, aluminum, tin, a zirconium, a tantalum, chromium, 
stainless steel and the oxides of Nichrome, those multiple oxides, or a nitriding oxide especially. As 
for the refractive index of the 3rd transparence dielectric film 5, it is desirable that it is lower than the 
refractive index of the compound tungstic oxide film 4, and it is desirable that it is especially in the 
range of 1.4-2.5. even if the 3rd transparence dielectric film 5 is the same as the 2nd transparence 
dielectric film 3, it may differ, and even if the thickness and refractive index are also the same, it 
may differ. 

[0027] These ultraviolet-rays heat ray cutoff film can be formed by the wet forming-membranes 
methods, such as the vacuum forming-membranes methods, such as a spatter, vacuum deposition, 
the ion plating method, and a chemistry gaseous-phase method (CVD method), and a sol gel process. 
Moreover, it can also carry out combining these approaches as a method of producing the layer of 
arbitration. 

[0028] Among these, from viewpoints, such as large-area-izing and productivity, a spatter and a sol 
gel process are used preferably. For example, the compound tungstic oxide film 3 can be formed by 
the following sputtering techniques. The multiple oxide film can be formed on a glass substrate in 
the so-called reactant spatter using the mixed gas of the argon (Ar) which used the predetermined 
concentration **** alloy target and was adjusted to the predetermined gas ratio as sputtering gas in 
at least one sort of elements chosen from the group which consists of the Ilia group of a tungsten and 
the periodic table, an IVa group, Vb group, a VIb group, and a Vllb group as a spatter target, and 
oxygen (02). 

[0029] Moreover, the zinc-oxide film which intercepts the ultraviolet rays of the 1st transparence 
dielectric film 2, for example can be formed with the following sol gel processes. The coating liquid 
containing zincky metallic soap is produced, it is immersed, the transparence glass substrate which 
masked one side at this coating liquid is pulled up with constant speed, and the spreading film is 
obtained on one side. The transparence zinc-oxide film can be formed by calcinating this spreading 
film with an electric furnace. 

[0030] In order for the 1st transparence dielectric film 2 of the 1st layer to make the ultraviolet-rays 
cutoff engine performance discover as thickness of each class, 50nm or more of good ultraviolet-rays 
cutoff engine performance can be obtained by considering as the range of 100-9,000nm especially. 
Although the 2nd transparence dielectric film 3 of the 2nd layer is good by the thickness in which 
optical cross protection shows up, it is especially desirable that it is the range of 2-300nm. If the 
thickness of the 2nd transparence dielectric film 3 is set to less than 2nm, it will become island-like, 
and when it exceeds 300nm conversely, it is inferior to economical efficiency. Moreover, in order to 
obtain stability and the positive engine performance during the whole film configuration in addition 
to these both, it is desirable that it is in the range of 5-200nm. 

[0031] Although the thickness of the compound tungstic oxide film 4 of the 3rd layer should just be 
the thickness which can discover a heat ray cutoff function, it is especially desirable that it is the 
range of 2-300nm. If the thickness of the compound tungstic oxide film 4 is set to less than 2nm, it 
will become island-like, and when it exceeds 300nm conversely, it is inferior to economical 
efficiency. Moreover, in order to obtain stability and the positive engine performance during the 
whole film configuration in addition to these both, it is desirable that it is in the range of 5-200nm. 
[0032] Although the thickness of the 3rd transparence dielectric film 5 of the 4th layer should just be 
thickness which the thickness in which optical cross protection shows up, and a protection feature 
discover, it is especially desirable that it is the range of 2-300nm. If the thickness of the 3rd 
transparence dielectric film 5 is set to less than 2nm, it will become island-like, and when it exceeds 
300nm conversely, it is inferior to economical efficiency. Moreover, in order to obtain insurance and 
the positive engine performance during the whole film configuration in addition to these both, it is 
desirable that it is in the range of 5-200nm. 

[0033] Since this invention can make a visible ray fully penetrate while being able to intercept 
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ultraviolet rays and a heat ^Efficiently, it can discover sufficient trans^^cy and can offer the 
ultraviolet-rays heat ray cutoff glass the object for automobiles, and for construction. Moreover, the 
ultraviolet-rays heat ray cutoff glass of this invention calls at the multilayer laminating of a 
dielectric, and the surface electrical resistance is 1M omega/**, and can make a foreign electric wave 
to be more than lOKohm/** at least, and fully penetrate in almost all cases. Furthermore, although 
the ultraviolet-rays heat ray cutoff glass of this invention can be used with the veneer, you may use it 
as a glass laminate or multiple glass. 
[0034] 

[Function] This invention as the 1st layer from a substrate side on a transparent glass substrate Zinc, 
a cerium, The oxide which has the ultraviolet-rays cutoff engine performance which uses as a 
component at least one sort chosen from the group which consists of titanium and cadmium NIUMU, 
The 1st transparence dielectric film containing the multiple oxide which added the metallic element 
of a minute amount to these multiple oxides or these oxides is prepared. The 2nd transparence 
dielectric film is prepared as the 2nd layer on said 1st layer. As the 3rd layer on this 2nd layer The 
Ilia group of the periodic table, The compound tungstic oxide film containing at least one sort of 
metallic elements chosen from the group which consists of an IVa group, Vb group, a VIb group, 
and a Vllb group is prepared. While intercepting ultraviolet rays and a heat ray efficiently and 
having still better visible-ray permeability with the ultraviolet-rays heat ray cutoff glass 
characterized by coming to prepare the 3rd transparence dielectric film as the 4th layer on said 3rd 
layer The object for automobiles which has sufficient electric-wave permeability ability, and a 
structural windowpane can be offered. 
[0035] 

[Example] Hereafter, this invention is not limited by this although this invention is further explained 
in full detail according to an example. 

[0036] an example 1 - after carrying out cleaning washing and carrying out the pure-water nnse of 
the transparent glass substrate in isopropyl alcohol, it dried by the nitrogen blow. This transparence 
glass substrate was conveyed in the sputtering system, and it exhausted to 5xl0-6Torr. In the 
vacuum tub, the zinc target for zinc-oxide film used as ultraviolet-rays cutoff film 2, the oxidation 
silicon target for silicon oxide used as transparence dielectric films 3 and 5, and the alloy target 
(0.1 :Si:W=l atomic ratio) containing the silicon used as heat ray cutoff film 4 of the silicon for 
tungstic oxide film and a tungsten were installed. 

[0037] First, as sputtering gas, the mixed gas of an argon and oxygen is adjusted so that it may 
become Ar.O 2 = 1:1, and the gas pressure in a vacuum tub is 3x10-3 Torr. Exhaust velocity and a 
quantity of gas flow were adjusted so that it might become, and the zinc-oxide film was formed to 
150nm as ultraviolet-rays cutoff film 2 by the reactant spatter by spatter power 300W. The refractive 
index of this film was 2.0. 

[0038] Next, the mixed gas of an argon and oxygen was adjusted to AriO 2 = 1 : 1 as sputtering gas, 
exhaust velocity and a quantity of gas flow were adjusted so that the gas pressure in a vacuum tub 
might serve as 4xlO-3Torr, and the silicon oxide film was formed to 50nm as a transparence 
dielectric film 3 by the reactant spatter by spatter power 500W. The refractive index of this film was 
1.46. 

[0039] Furthermore, the mixed gas of an argon and oxygen is adjusted to Ar.O 2 - 30:4 as sputtering 
gas, and the gas pressure in a vacuum tub is 5x10-3 Torr. Exhaust velocity and a quantity of gas flow 
were adjusted so that it might become, and the compound tungstic oxide film 4 which contained 
silicon by the reactant spatter by spatter power 500W was formed to 90nm. The O/W ratio at this 
time was 2.96, and membrane resistance was 50M omega/**. Next, as the silicon oxide film was 
described above as a transparence dielectric film 5, membranes were formed to 50nm. The refractive 
index of this film was 1.46. 

[0040] Thus, the optical property of the formed ultraviolet-rays heat ray cutoff glass has visibility 
sufficient at 74% of visible-ray permeability to be required as a windowpane for automobiles, and 
was fully intercepting the heat ray of sunlight at 58% of solar radiation permeability. Moreover, 
ultraviolet-rays permeability is also 20% and was fully intercepting harmful ultraviolet rays. 
[0041] When this glass was used as a windowpane for buildings, the cellular phone could use it 
without trouble and FM and AM electric wave were able to be received good on radio. Moreover, 
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even if it used it as a wind^^ne for automobiles, the cellular phone coiJ^se it without trouble 
similarly, and on radio, FM and AM electric wave were able to be received good. 
[0042] On a film ingredient and membrane formation conditions equivalent to example 2 example 1, 
thickness of the zinc-oxide film 2 was set to 300nm, and thickness of lOOnm and the compound 
tungstic oxide film 4 was set to 50nm for the thickness of the silicon oxide film of the transparence 
dielectric films 3 and 5. 

[0043] Thus, the optical property of the formed ultraviolet-rays heat ray cutoff glass had visibility 
sufficient at 72% of visible-ray permeability to be required as a windowpane for automobiles, and 
was fully intercepting the heat ray of sunlight at 56% of solar radiation permeability. Moreover, 
ultraviolet-rays permeability is also 15% and was fully intercepting harmful ultraviolet rays. 
[0044] When this glass was used as a windowpane for buildings, the cellular phone could use it 
without trouble and FM and AM electric wave were able to be received good on radio. Furthermore, 
even if it used it as a windowpane for automobiles, the cellular phone could use it convenient 
similarly, and on radio, FM and AM electric wave were able to be received good. 
[0045] That from which example 3 examples 1 and 2 and a film ingredient differ is explained. After 
carrying out cleaning washing and carrying out the pure-water rinse of the transparent glass substrate 
in isopropyl alcohol, it dried by the nitrogen blow. This transparence glass substrate was conveyed in 
the sputtering system, and it exhausted to 5xl0-3Torr. In the vacuum tub, the aluminum target for 
aluminum-oxide film used as the zinc-oxide target which doped the chromium for chromium dope 
zinc-oxide film used as ultraviolet-rays cutoff film 2, the 2nd transparence dielectric film 3, and 3rd 
transparence dielectric film 5, and the alloy target (0.1 .aluminum: W=l atomic ratio) of the 
aluminum for aluminum content tungstic oxide film and a tungsten used as compound tungstic oxide 
film 4 were installed. 

[0046] First, exhaust velocity and a quantity of gas flow were adjusted so that the gas pressure m a 
vacuum tub might serve as 2xlO-3Torr in argon gas as sputtering gas, and the chromium dope zinc- 
oxide film was formed to 150nm as ultraviolet-rays cutoff film 2 by spatter power 400W. The 
refractive index of this film was 1.8. _ 
[0047] Subsequently, the mixed gas of an argon and oxygen was adjusted to Ar:0 2 = 30:5 as 
sputtering gas, exhaust velocity and a quantity of gas flow were adjusted so that the gas pressure in a 
vacuum tub might serve as 5xl0-3Torr, and the aluminum-oxide film was formed to 20nm as 2nd 
transparence dielectric film 3 by spatter power 400W. The refractive index of this film was 1.6. 
[0048] Next, the mixed gas of an argon and oxygen was adjusted to AriO 2 = 30:4 as sputtering gas, 
exhaust velocity and a quantity of gas flow were adjusted so that the gas pressure in a vacuum tub 
might serve as 5xl0-3Torr, and the aluminum content tungstic oxide film was formed to 80nm as 
compound tungstic oxide film 4 by the reactant spatter by spatter power 500W. The O/W ratio at this 
time was 2.98, and membrane resistance was 1 50M omega/**. Moreover, the refractive index was 
2.4. Furthermore, the aluminum-oxide film as well as [ as 3rd transparence dielectric film 5 ] the 2nd 
transparence dielectric film 3 was formed to lOnm. 

[0049] Thus, the optical property of the formed ultraviolet-rays heat ray cutoff glass has visibility 
sufficient at 74% of visible-ray permeability to be required as a windowpane for automobiles, and 
was fully intercepting the heat ray of sunlight at 57% of solar radiation permeability. Moreover, 
ultraviolet-rays permeability is also 17% and was fully intercepting harmful ultraviolet rays. 
[0050] When this glass was used as a windowpane for buildings, the cellular phone could use it 
without trouble and FM and AM electric wave were able to be received good on radio. Moreover, 
even if it used it as a windowpane for automobiles, the cellular phone could use it without trouble 
similarly, and on radio, FM and AM electric wave were able to be received good. 
[0051] an example 4 ~ the tin oxide film was set to 15nm instead of the silicon oxide film as 2nd 
transparence dielectric film 3, 50nm of tungstic oxide film which contains manganese instead of the 
silicon content tungstic oxide film as compound tungstic oxide film 4 was used, and also ultraviolet- 
rays heat ray cutoff glass was formed completely like the example 1. At this time, it replaced with 
the oxidation silicon target, replaced with the alloy target of silicon and a tungsten using the tin oxide 
target, and the alloy target (a Mn:W ratio is 0.1:1) of manganese and a tungsten was used. O/W of 
the manganese content tungstic oxide film was [ 2.5 and the membrane resistance of 2.72 and a 
refractive index ] 60M omega/**. Moreover, the refractive index of a tin oxide film was 1.9. 
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[0052] Thus, the optical pr^fety of the formed ultraviolet-rays heat ray £bff glass had visibility 
sufficient at 72% of visible-ray permeability to be required as a windowpane for automobiles, and 
was fully intercepting the heat ray of sunlight at 54% of solar radiation permeability. Moreover, 
ultraviolet-rays permeability is also 20% and was fully intercepting harmful ultraviolet rays. 
Furthermore, when this glass was used as a windowpane for buildings, the cellular phone could use it 
without trouble and FM and AM electric wave were able to be received good on radio. Moreover, 
even if it used it as a windowpane for automobiles, the cellular phone could use it convenient 
similarly, and on radio, FM and AM electric wave were able to be received good. 
[0053] an example 5 ~ the example which performed membrane formation of the 1st transparence 
dielectric film 2 and the compound tungstic oxide film 3 with the sol gel process is explained. The 
zinc-oxide film was formed with the sol gel process as follows as 1st transparence dielectric film 2. 
TSF400(quotient lot number number by Toshiba Silicone, Inc.) 5g was carried out as lOOg (18%) of 
2-ethylhexanoic acid zinc, 80g (86% of linolic acid content) of dehydrated-castor-oil fatty acids, and 
a leveling agent, stirring mixing of the mixed xylene 320g was carried out as a diluent solvent, and 
the coating liquid for zinc-oxide film was obtained. 

[0054] It was immersed, the transparence glass substrate which masked one side at this coating 
liquid was pulled up the rate for 20cm/, and the spreading film was obtained on one side. This 
spreading film was dried and hardened at the at-long-intervals infrared furnace at 150 degrees C for 
15 minutes, it calcinated with the electric furnace for 15 minutes at 500 more degrees C, and the 
750nm transparence zinc-oxide film was formed. The refractive index of this film was 1.8. 
[0055] Next, the silicon oxide film was formed with the sol gel process as follows as compound 
tungstic oxide film 3. Methyl trimetoxysilane 400g and tetramethoxy silane 150g were mixed, and, 
in addition to n-butanol 1600g, it mixed. Furthermore, after 284g of acetic-acid water solutions was 
dropped 5%, it stirred for about 3 hours and the coating liquid for silicon oxide was obtained by 
leaving it at a room temperature for one day. 

[0056] It was immersed, the transparence glass substrate with which the above-mentioned zinc-oxide 
film was formed by this coating liquid was pulled up the rate for 20cm/, and the spreading film was 
obtained on one side. After drying this spreading film for 15 minutes at 120 degrees C and 
calcinating with an electric furnace for 30 minutes at 500 degrees C, it calcinated with the electric 
furnace for 2 minutes at 650 more degrees C, and 50nm of silicon oxide film was formed on the 
transparence zinc-oxide film. The refractive index of this film was 1.46. 

[0057] Thus, the transparence glass substrate which formed the zinc-oxide film and the silicon oxide 
film with the sol gel process was conveyed in the sputtering system, and it exhausted to 5xl0-6Torr. 
In the vacuum tub, the oxidation silicon target the silicon containing the silicon used as heat ray 
cutoff film of the compound tungstic oxide film 4 for tungstic oxide film and for the silicon oxide 
used as the alloy target (0.1:Si:W=l atomic ratio) of a tungsten and 3rd transparence dielectric film 5 

was installed. . 
[0058] The silicon content tungstic oxide film was formed by the reactant sputtering technique on 
the above-mentioned transparence glass substrate. The mixed gas of an argon and oxygen was 
adjusted to AriO 2 = 30:4 as sputtering gas, exhaust velocity and a quantity of gas flow were 
adjusted so that the gas pressure in a vacuum tub might serve as 5xl0-3Torr, and the silicon content 
tungstic oxide film was formed to 80nm by spatter power 500W. The O/W ratio of this film was 2.98 
and membrane resistance was 60M omega/**. Moreover, the membranous refractive index was 2.3. 
[0059] Subsequently, silicon oxide was formed as follows by the reactant sputtering technique as 3rd 
transparence dielectric film 5. As sputtering gas, the mixed gas of an argon and oxygen was adjusted 
so that it might become AriO 2 = 30:5, exhaust velocity and a quantity of gas flow were adjusted so 
that the gas pressure in a vacuum tub might serve as 5xl0-3Torr, and the silicon oxide film was 
formed to 50nm as 3rd transparence dielectric film 5 by spatter power 400W. The refractive index of 
this film was 1.46. . 
[0060] Thus, the optical property of the formed ultraviolet-rays heat ray cutoff glass had visibility 
sufficient at 70% of visible-ray permeability to be required as a windowpane for automobiles, and 
was fully intercepting the heat ray of sunlight at 52% of solar radiation permeability. Moreover, 
ultraviolet-rays permeability is also 20% and was fully intercepting harmful ultraviolet rays. 
[0061] When this glass was used as a windowpane for buildings, the cellular phone could use it 
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without trouble and FM an^^I electric wave were able to be received on radio. Moreover, 
even if it used it as a windowpane for automobiles, the cellular phone could use it without trouble 
similarly, and on radio, FM and AM electric wave were able to be received good. 
[0062] Example 6 example 5 and another example which formed the 1st transparence dielectric 2 
and the 2nd transparence dielectric 3 with the sol gel process similarly are explained. Although the 
zinc-oxide film and the silicon oxide film were formed by the approach completely same as the 1st 
transparence dielectric film 2 and 2nd transparence dielectric film 3 as an example 5, thickness was 
set to 650nm and 150nm, respectively, and also ultraviolet-rays heat ray cutoff glass was formed 
completely like the example 5. 

[0063] Thus, the transparence glass substrate which formed the zinc-oxide film and the silicon oxide 
film with the sol gel process was conveyed in the sputtering system, and it exhausted to 5xlO-6Torr. 
In the vacuum tub, the alloy target (0. 1 :Nb: W=l atomic ratio) of the niobium containing the niobium 
used as heat ray cutoff film of the compound tungstic oxide film 4 for tungstic oxide film and a 
tungsten and the titanium target for titanium oxide used as 3rd transparence dielectric film 5 were 
installed. 

[0064] The niobium content tungstic oxide film was formed by the reactant sputtering technique on 
the above-mentioned transparence glass substrate. The mixed gas of an argon and oxygen was 
adjusted to ArrO 2= 30:4 as sputtering gas, exhaust velocity and a quantity of gas flow were adjusted 
so that the gas pressure in a vacuum tub might serve as 5xl0-3Torr, and the niobium content tungstic 
oxide film was formed to 90nm by spatter power 400W. 

[0065] The O/W ratio at this time was 2.6, and membrane resistance was 170M omega/**. 
Moreover, the refractive index was 2.4. Subsequently, titanium oxide was formed as follows by the 
reactant sputtering technique as 3rd transparence dielectric film 5. As sputtering gas, the mixed gas 
of an argon and oxygen was adjusted so that it might become AriO 2 = 1:1, exhaust velocity and a 
quantity of gas flow were adjusted so that the gas pressure in a vacuum tub might serve as 5x10- 
3Torr, and the titanium oxide film was formed to lOnm as 3rd transparence dielectric film 5 by 
spatter power 400W. The refractive index of this film was 2.2. 

[0066] Thus, the optical property of the formed ultraviolet-rays heat ray cutoff glass has visibility 
sufficient at 75% of visible-ray permeability to be required as a windowpane for automobiles, and 
was fully intercepting the heat ray of sunlight at 54% of solar radiation permeability. Moreover, 
ultraviolet-rays permeability is also 25% and was fully intercepting harmful ultraviolet rays. 
[0067] When this glass was used as a windowpane for buildings, the cellular phone could use it 
without trouble and FM and AM electric wave were able to be received good on radio. Moreover, 
even if it used it as a windowpane for automobiles, the cellular phone could use it without trouble 
similarly, and on radio, FM and AM electric wave were able to be received good. 
[0068] an example 7 the example which formed the 1st transparence dielectric film 2 with other 
sol gel processes is explained. The 1st transparence dielectric film 2 was used as the Ti02+CeO film 
by the following approaches, and also ultraviolet-rays heat ray cutoff glass was formed completely 
like the example 5. 

[0069] 2.8g of cerium chloride - ethanol 35cc ~ it dissolved [ be / it / under adding ]. It heated 
having added titanium tetra-isopropoxide 1.7g in this solution, and having added silicon tetra- 
ethoxide 0.9g, and also having added 2-(2-methoxyethoxy) ethanol 5.0g, and stirring at 80 degrees C 

for 1 hour. , . 

[0070] It heated having added 0.35ml of water, and 0.1ml of 61% nitric acids, and stirring at 80 
degrees C for 1 hour, after cooling to a room temperature. pH at this time was 2. After cooling this 
solution to a room temperature, it applied on soda lime glass with the spinner. Spinner spreading 
conditions were 30 seconds in lOOOrpm. After drying a spreading sample in atmospheric air, it put in 
into the electric furnace and calcinated for 10 minutes at 500 degrees C. The thickness of the 
obtained thin film sample was 400nm, and the refractive index was 1.9. 

[0071] Thus, the optical property of the formed ultraviolet-rays heat ray cutoff glass has visibility 
sufficient at 72% of visible-ray permeability to be required as a windowpane for automobiles, and 
was fully intercepting the heat ray of sunlight at 53% of solar radiation permeability. Moreover, 
ultraviolet-rays permeability is also 20% and was fully intercepting harmful ultraviolet rays. 
[0072] When this glass was used as a windowpane for buildings, the cellular phone could use it 
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without trouble and FM an< 




electric wave were able to be received 




on radio. Moreover, 



even if it used it as a windowpane for automobiles, the cellular phone could use it convenient 

similarly, and on radio, FM and AM electric wave were able to be received good. 

[0073] 

[Effect of the Invention] According to the ultraviolet-rays heat ray cutoff glass of this invention, as 
the 1st layer from a substrate side on a transparent glass substrate Zinc, The oxide which has the 
ultraviolet-rays cutoff engine performance which uses as a component at least one sort chosen from 
the group which consists of a cerium, titanium, and cadmium NIUMU, The 1st transparence 
dielectric film containing the multiple oxide which added the metallic element of a minute amount to 
these multiple oxides or these oxides is prepared. The 2nd transparence dielectric film is prepared as 
the 2nd layer on said 1st layer. As the 3rd layer on this 2nd layer The Ilia group of the periodic table, 
The compound tungstic oxide film containing at least one sort of metallic elements chosen from the 
group which consists of an IVa group, Vb group, a VIb group, and a Vllb group is prepared. While 
intercepting ultraviolet rays and a heat ray efficiently and having still better visible-ray permeability 
with the ultraviolet-rays heat ray cutoff glass characterized by coming to prepare the 3rd 
transparence dielectric film as the 4th layer on said 3rd layer, the object for automobiles which has 
sufficient electric-wave permeability ability, and a structural windowpane are obtained. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the film configuration of the heat ray cutoff glass of this 
invention. 

[Description of Notations] 

1 Transparent Glass Substrate 

2 1st Transparence Dielectric Film 

3 2nd Transparence Dielectric Film 

4 Compound Tungstic Oxide Film 

5 3rd Transparence Dielectric Film 
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Drawing 1] 
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